Trung are responsible for calculating the horizontal, backward and forward linkages from the IO tables and from the Census. A note carefully describing the procedure to calculate these linkages are available from these authors upon request.
I. INTRODUCTION
Since its economic reform known as "doi moi" in 1986, the Vietnamese economy have shown a remarkable performance as one of the fastest growing economies in the world with the average growth rate over 7 percent per annum. During its transition to a more market-based economy, rapid economic growth has taken place along side the expansion of FDI inflows and trade. Vietnam has managed to attract a large inflow of inward foreign direct investment (FDI) during the last two decades, which together with trade liberalisation have contributed significantly to the economic growth of Vietnam (Le Dang Doanh 2002 , Dollar 1996 Dollar and Kraay 2004) . According to official statistics, the contribution of the FDI sector in Vietnam economy is significant and getting more and more important. In 2000, the contribution of the FDI sector to GDP was about 13. 1 The policy has been taken on the ground that the FDI inflows will create employment and bring along the much needed technological advances, which will spill over to domestic firms.
As already pointed out in the literature, when invested in country, multinational corporations bring along capital, technology, managerial and marketing skills and its global network which contribute significantly to a host country's economic growth.
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These are believed to contribute to the economic growth of the host countries, directly through capital inflow, increased local employment, usage of advanced equipment and technology or indirectly through a number of channels including technological innovation caused by increased domestic competition and technology spillover from subsidiaries of multinational corporations (MNCs) to indigenous firms in the host countries. Vietnam's recent experience in attracting FDI and in achieving rapid economic growth has generated an increasing body of research literature. 4 Earlier studies have focused mostly on investigating the determinants of FDI in Vietnam (Nguyen and Nguyen 2007) , while more recent studies investigated the contribution of FDI to export (SchaumburgMuller 2003 , Parker et al 2005 , and Nguyen and Xi 2006 and to economic growth (Nguyen Phuong Hoa 2002 , Le Viet Anh 2002 , Pham and Ramstetter 2006 , Nguyen Phi Lan 2006 , and Vu et al. 2006 . Several other authors have examined the contribution of FDI to poverty reduction (Nguyen Phuong Hoa 2002) , and FDI and job creation (CIEM 2004, Mirza and Giroud 2004) .
2 This is especially true for those FDI in the manufacturing sector which is widely considered a combination of capital, technology, as well as managerial and marketing skills. 3 Technologies inflows from more developed countries to developing economies associated with FDI by the multinational enterprises (MNCs) are of special importance as developing countries often lack the knowledge, the capacity, and the resources to develop new technologies by themselves. FDI serves as an important channel to reduce the technology gap between developing countries and advanced economies through direct technology transfer and indirect spillovers. 4 The unavailability of data has long been an obstacle for researcher doing empirical research on the determinants of FDI and its impacts on the economy. More recently, the availability of data recently has allowed researcher to conduct numerous interesting and policy-relevant empirical research on FDI and its consequences. See Nguyen and Nguyen (2007) Adding to the current literature which focused mainly on the spillovers in the manufacturing sector, our paper provide the first estimates of the spillover effects in the service sector (at least in the context of developing countries). We also distinguish between the horizontal output spillovers (which capture demonstration effects and competition effects) and the horizontal employment spillover (which captures the labour 5 Nguyen Thi Phuong Hoa (2002) reported evidence that the human capital in Vietnam seems to exceed the threshold necessary to benefit from FDI. Supplemented econometric evidence with her own survey she reports that there is evidence of labour turnover leading to spillover of technology from FDI firms to domestic enterprises. 6 Ideally, we should have the Input-output table for each year understudy, however, we do not have such a luxury. We instead use the coefficients from the I-O table 2000 for calculating the backward and forward linkages for all the years. mobility effect). The results obtained from our regression models are mixed. Different channels of spillovers are at work for the manufacturing and the service sectors. We find evidence of the positive backward technological spillover for the manufacturing and positive horizontal spillover for the service sector. The remainder of the paper is organized as follows. After discussing briefly the channel of spillover effects in the next section, we will provide an overview of the empirical literature including studies on
Vietnam in Section III. Section IV presents the model, data and estimation methods.
Section V discusses the estimation results while section VI concludes.
II. SPILLOVER EFFECTS -AN OVERVIEW
With the characteristic of public goods, knowledge and technologies associated with FDI by MNCs have been considered an important externality with long-run effects in endogenous growth models (Grossman and Helpman 1991 , Lucas 1988 , Romer 1990 (Kokko, 1994 (Kokko, , 1996 Wang and Blomstrom, 1992) .
• Labour mobility effects: This effect occurs when workers and managers employed in foreign affiliates who have been trained with advanced technical and managerial skills move to other domestic firms or open their own enterprises (Fosfuri, 1996) . Theoretical work has generally predicted positive effects of FDI presence on domestic firms' productivity through the labor mobility channel (Kaufmann, 1997; Haaker, 1999; Fosfuri, Motta, and Rønde, 2001; Glass and Saggi, 2002) .
(ii) inter-industry/vertical spillovers: Usually, vertical spillovers occur as the results of the interaction between foreign and domestic firms not in the same industry. These linkages effects have been discussed by Lall (1978) and Clare (1996) . This is the case when MNCs are suppliers (forward linkages) or buyers (backward linkages) of domestic firms.
• Spillover through backward linkages: FDI can also contribute to technology improvement of their local suppliers or potential suppliers by offering technical assistance and supports to these firms
• Spillover through forward linkages: MNCs may also provide training and other types of technical support to their customers.
On the contrary to positive effects of spillovers discussed above, it is also argued in the literature that FDI may create negative spillovers to domestic firms' productivity and this effect may be large enough to offset the above positive ones. As MNCs enter the market, their advantages on technology and know-how may take in the market of the domestic firms and make them produce in less efficient scales, which leads to less productiveness of domestic firms (so-called 'market stealing effects').
In summary, foreign firms can have productivity "spillover" effects on local competitors 
III. LITERATURE REVIEW
There have been an increasing number of research studies that examine whether FDI brings positive spillover effects. Still this body of empirical research produces mixed results. On one hand, many studies find that there exist significant positive spillover effects from foreign direct investment. On the other hand, some find either no or statistically insignificant outcome from technology spillover. Examples of studies reporting positive spillover effects include earlier studies by Caves (1974) The current status of the literature is best described by the meta-analysis conducted by Gorg and Greenaway (2004) . For example, among the 42 studies on horizontal productivity spillovers of FDI in developed, developing, and transition economies summarized in Gorg and Greenaway (2004) , only 20 studies report unambiguously positive and significant results. Furthermore, 14 out of the 20 studies finding positive effects either use cross-section data at the industry level, which leads to aggregation bias we discuss below, or use cross-section of firm level data without controlling for the endogeneity of FDI presence. Among the 24 studies using firm level panel data, which Gorg and Greenaway (2004) argue to be using the most appropriate estimating framework, only 5 studies obtain positive and significant FDI spillover effects, with 4 from developed countries. For transition economies, only one out of the 8 studies discussed obtains positive and significant FDI spillover effects, using cross-section data.
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The results appear more conclusive for vertical spillovers . Among the five studies discussed in G¨org and Greenaway (2004) Several explanations have been put forward for the contradictory findings in the previous studies.
Absorptive capacity/technology gap:
In order for the spillover effect to exist, there must be some technology gap between FDI and domestic firms. However, it the gap is too large, it may be impossible for domestic firms to absorb foreign technology. This implies that the larger the technology and human capital gap between the domestic and foreign firms, the less likely the domestic firms will be able to gain from the spillovers and the implication is that positive spillovers should be found in more technologically advanced sectors or in the more industrialized countries 8 Studies show that host economies that have relatively smaller gap tend to benefit more from spillover effects. Konings (2001) find that spillovers are smaller in industries with larger labor productivity gap between local and foreign firms. However, the study of Sjoholm (1999) on Indonesia 7 Most studies reported in this study focus on the spillover effects of FDI on domestic firms in the same industry. 8 The negative or insignificant effect of spillover measures found in the less developed countries is usually attributed to the low level of "absorptive capacity" of the domestic firms. There is also a hypothesis that the relation between technology gap and spillovers is not linear.
shows a completely contrast result. This is consistent with the pattern in the literature that most studies on developing countries find that the spillover effect is 
Competition of domestic market:
The level of competition in the domestic market may also influence the spillover effects from MNCs to domestic firms.
High competition forces MNCs to bring in relatively new and sophisticated technologies from their parent company in order to retain their market shares Wang and Blomstrom (1992) . The technology that is transferred to the subsidiaries might leak out to the domestic firms and thereby increase the competition facing subsidiaries even more. The stronger the competition, the more advanced technology brought into the domestic market. Empirical evidence are abound in support of the argument that higher spillovers of FDI are found in industries with higher domestic competition (Sjoholm 1999 , Blomstrom et al. 1994 and Kokko 1996 . The general conclusion from this study is that the presence of FDI improves the labour productivity of domestic enterprises.
IV. DATA AND MODEL

Data
The data used in our paper is obtained from the Census database provided by General Statistical Office (GSO). Since 2000, the GSO has annually implemented the survey. We also used the input-output Y ijt is the real output of firm i at time t operating in sector j. K ijt is the capital of firm i at time t in sector j, which is defined as the value of assets at the beginning of the year. L ijt is the measure of labour, defined as the number of employees. M ijt are material inputs. As we could not directly measure the potential spillover effects, we have to use a number of proxies. In particular, we follow the approach by Javorcik (2004) in our paper.
Horizontal jt is to measure the presence of foreign firms in sector j at time t, defined as follows:
where:
y j,t gross output/labor of foreign invested firm j of the sector i at time t Y i,t total gross output/labor, of the sector i at time t.
Usually, the conventional measure of horizontal will be calculated using the output measure of FDI firms within a particular sector at a point of time. However, taking advantage of the data, we calculate both measure of horizontal effects, namely (i) the horizontal output measure of FDI presence; and (ii) the horizontal employment measure of FDI presence. By including the horizontal employment measure of FDI presence in several model together with the horizontal output measure of FDI presence, we hope to disentangled the effect of labour mobility from other spillover effects such as the competition effect or the demonstration effect.
Following Javorcik (2004) 
where is capital stock of foreign firm of sector i at time t and is total sectoral capital stock of sector i at time t.
The equation (1) above can be estimated using the Ordinary Least Squares Method (OLS). However, the estimation using the OLS method may suffer from the problem of consistency, requiring the strict assumption of exogeneity of the variables. But the recent literature on the estimation of the production function suggests that the assumption of exogeneity may not hold. The argument runs as the firms respond to productivity shocks by adjusting production inputs. As a result, there might be a correlation between the unobserved productivity shock and the inputs. In our case, with the panel data, we could deal with the issue to some extent by estimating both the random effect and the fixed effect models. Further, Griliches and Mairesse (1998) suggest that first difference form of the model could be used to deal with the issue of exogeneity issue. Following this suggestion, we also specify and estimate a first-differenced model. In the differencedform the equation (1) can be written as follows: 
V. ESTIMATION RESULTS AND DISCUSSION
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In this section we discuss about the results of the spillover effects based on different model specifications. We estimate these specifications for the manufacturing and service sectors separately. Equation (1) was first estimated using a pooled OLS method. We treat the results of this exercise as an exploratory analysis. We will then estimate equation (1) using the random effects and fixed effect models. Finally, we estimate a first-differenced specification model of equation (6).
Exploratory Analysis with the pooled OLS method
Tables 2 and 3 present our estimated results for the manufacturing sector and service sectors respectively using the pooled OLS method. A firm's output is the dependent variable, and explanatory variables include capital, labor, materials, and proxies for FDI spillovers operating through horizontal, backward, and forward channels and regional and sectoral dummies. It is worth noting that in addition to the usual horizontal effect calculated using the industry's output measure, we also include the horizontal effect calculated using employment in the sector. We expect this measure to capture labour mobility between sectors and between FDI and the domestic sectors. As argued by
Javorcik (2004), knowledge externalities from FDI enterprises may take time to manifest themselves, we specify two specifications: one with contemporaneous and one with lagged spillover variables. The estimation is performed on the full sample and on the sample of domestic firms only for manufacturing firms and service firms separately.
As indicated in the Table 2 , in all models estimated, the measures of FDI forward linkages (both the contemporaneous and the lagged) are found to be statistically significant and negatively related to the output performance of domestic firms. This finding is consistent with previous study by Javorcik (2004) where negative forward spillover is reported. In contrast, the measures of FDI backward linkages are found to be statistically significant and positively related to the output of firms. As argued by Javorcik (2004) and others, backward linkages that is the contact between MNEs and their local partners is the most likely channel through which spillover would manifest themselves. Our estimated results provide supports to this argument and consistent with results reported by previous studies. Turning to the horizontal effects, we find mixed results of the horizontal spillovers. It seems that there is some evidence of the "market stealing effect". The estimated coefficient of the horizontal output measures of FDI presence is negative and statistically significant. However, at the same time the horizontal employment measure of FDI presence in the industry is positive and also statistically significant indicating some learning of domestic firms through the labour mobility channel. Table 3 presents the estimation results for the service sector. First, both the backward and forward measures of FDI linkages are found to be statistically significant and negatively related to the performance of domestic service firms. This suggests that on average the domestic service firms do not benefit from their contacts with their FDI partners (both suppliers and customers). However, interestingly there are evidence of "demonstration effects" that domestic service firms can learn from their competitor FDI firms. The coefficient for horizontal output measure of FDI presence is positive and statistically significant. Similar to the manufacturing sector, there is some evidence of a negative spillover effect in terms of labour mobility for Vietnamese domestic service firms.
The emerging picture of FDI spillover effects for Vietnamese domestic industries are mixed.
Panel estimation and first difference model
In the second stage, in order to strengthen the results and to take advantage of the panel data, we specify and estimate three other models, namely the random effect model, the 
VI. CONCLUSION
During the last twenty years, Vietnam has made major changes in its economic policy by adopting a more liberal trade and investment regime. The policy has been taken on the ground that the FDI inflows will create employment and bring along the much needed technological advances, which will spill over to domestic firms.
On the background of increased FDI inflows into Vietnam, in this paper, using the data However, we do not find any evidence of backward and forward spillovers for the service sector. Because there is no previous studies for the service sector, we are not able to compare our results. In terms of horizontal spillover, although we do not find any evidence of technological spillover for domestic firms in terms of the conventional measure of output (demonstration or competition), we do find some evidence of spillovers through labour mobility in the manufacturing sector. However, for the service sector we find evidence of horizontal spillovers both through the output channel and through the labour mobility channel. In general, our findings about both positive and negative spillovers effects as well as different channel of FDI spillovers to domestic firms call for a more elaborate policy gearing toward encouraging FDI into sectors that nurture the technological spillover. 642 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 278 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 595 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 524 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 556 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 581 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 424 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 486 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 167 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies. 179 Note: ***, **, * denote significance level at 1%, 5% and * 10% respectively. All of the models include other variables such as labour, capital, and regional, year and sectoral dummies.
